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Super-Finishing. This name has been given to a process for finishing
the surfaces of parts which was developed at the Chrysler motor-car
factory in America some years ago. It has been described by D. A.
Wallace in Trans. S.A.E., February, 1940, from which paper much of
the following information is taken. The process consists essentially of
rubbing very fine grit abrasive stones over the surface of the work under
very light pressures and with a flood of lubricant, while the stone is given
a rapid oscillation of small amplitude (about ^Q in.) at right angles to the
direction of motion of the work.

Silicon carbide has been found to be the best abrasive for use on cast
iron, and aluminium oxide for steels. The grits used are 320, 400, 500,
600 and 1,000. The bond used is the vitrified bond and, as in grinding,
the harder the steel the softer the bond used, but even on soft steels the
bond is only a medium one. The pressure between the stones and the
work ranges up to about 20 Ib. per sq. in.

The work speed ranges from 15 to 40 ft. per minute for the early
roughing stages and from 50 to 100 ft. per minute for finishing; parts
are, however, commonly finished in a single operation and the work
speed then ranges from 40 to 70 ft. per minute. For short parts, not
exceeding about 2-3 in. in length, the stones are made as long as the part
and receive only the oscillatory motion ; for longer parts a longitudinal
traverse is superimposed on the oscillatory motion. This traverse is at
the rate of -fe-f in. per revolution of the work.

The amount of stock removed during the process varies from 0*0001
to 0-0020 in. and depends chiefly on the degree of finish left by the
previous operation.

The time taken for super-finishing a surface depends of course, on the
finish required and the finish left by the previous operation. It depends
also on the length of the part. For short ground parts the time is of the
order of 10-60 seconds.

The measurement of the smoothness or roughness of surfaces is a
matter that has only come to be considered in recent years and the
methods used cannot be described here, but it will be found that although
different methods and instruments give somewhat different results a
given instrument can give consistent results and can grade a number of
surfaces in order of increasing smoothness. In the Profilometer the unit
in which the reading is obtained has been named a " micro-inch " ; it is
actually an arbitrary unit. Using a profilometer the following readings
are typical of various surfaces :

Surface finish                           Profilometer readings

Rough turned......    100-200

Finish turned......      50-100

Rough ground......      15-50

Finish ground......      10-25

Honed........        2-8

Lapped.........        2-12

Superfinished......    ,2-10